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Background: In 2016, encapsulated follicular variant of papillary thyroid carcinoma without invasion was
renamed ‘‘noninvasive follicular thyroid neoplasm with papillary-like nuclear features” (NIFTP) in order to
reduce overtreatment of this indolent tumor. However, many endocrinologists remain uneasy about managing
large (=4 cm) NIFTP conservatively without radioactive iodine (RAI) therapy. The objectives of this study are
to characterize the clinicopathologic characteristics and outcome of large NIFTP in order to assist therapeutic
decision making.

Methods: The pathology databases of four tertiary hospitals were searched for large (=4 cm) NIFTP. Cases with
separate foci of carcinoma were excluded. Seventy-nine cases fulfilled the inclusion criteria. Among them, 56
(71%) had at least two years of clinical follow-up (FU), and 49 (62%) had four or more years of FU. The
clinicopathologic characteristics were reviewed and documented by four endocrine pathologists.

Results: The median size of the NIFTP was 4.5 cm (range 4.0-8.0 cm). The entire capsule was sampled in 50
(63%) tumors, while in the remaining 29 (37%) cases, it was submitted representatively, with a median of 2.1
blocks per centimeter of tumor examined. Large NIFTP had a female preponderance with a male:female ratio of
1:1.8, and presented at a median age of 49 years. There were no lymph node metastases at diagnosis in any of
the patients, and none of the patients (n=25) in whom nodal tissue was available for microscopic examination
had positive findings. Twenty-six (33%) underwent thyroid lobectomy alone, and 37 (47%) did not receive RAI
ablation. No recurrence was observed in the entire cohort, including all 32 patients with two or more years of
FU who did not receive RAI therapy (median FU: 6.7 years). Among patients with four or more years of FU, all
25 individuals without RAI therapy did not recur, with a median FU of 11.2 years. Patients with a larger tumor
size tended to receive postoperative RAI ablation (p=0.001).

Conclusions: Similar to their small counterparts, large NIFTP appear to have an extremely low risk of re-
currence (zero in this cohort), even when treated conservatively without RAI therapy. Surgical treatment alone,
including lobectomy, appears to be adequate for large NIFTP.

Keywords: noninvasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP), follicular
variant, papillary thyroid carcinoma, radioactive iodine

Introduction

THYROID CARCINOMA is the cancer with the largest in-
crease of incidence in the United States in the past de-
cade, with 62,980 new cases diagnosed annually (1). This
increase is mostly attributed to a sharp rise in follicular var-
iant of papillary thyroid carcinomas (FVPTC) and papillary
microcarcinomas (2). Regardless of tumor size, the propor-
tion of papillary carcinomas with follicular growth pattern
(i.e., FVPTC and follicular variants of papillary micro-

carcinomas) among all papillary thyroid carcinomas (PTC)
has tripled from 18% to 57% in the past four decades, sur-
passing the papillary (classical or usual) pattern and be-
coming the most common architectural pattern encountered
in PTC (2).

Histologically, FVPTC is characterized by an almost ex-
clusive follicular growth pattern and the presence of nuclear
features of PTC, for example nuclear enlargement, nu-
clear membrane irregularity, and chromatin clearing and
margination (3,4). Recent molecular studies, including The
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Cancer Genomic Atlas (TCGA) of PTC, have shown that
FVPTC are often RAS mutated and carry a molecular sig-
nature resembling the follicular adenoma (FA)/follicular
carcinoma group of tumors and are distinctly different from
the classical variant of PTC that are often BRAF mutated (5—
7). The encapsulated noninvasive form of FVPTC in partic-
ular has been shown to follow an extremely indolent clinical
course, with a negligible risk of lymph node metastasis and
recurrence when completely resected (6). Realizing the epi-
demic of diagnoses, unique molecular signatures, and highly
indolent nature of the encapsulated noninvasive FVPTC, a
working group of 28 internationally renowned endocrine
experts critically reexamined this entity in 2014 (3). Among
the 108 cases of encapsulated noninvasive FVPTC with no
radioactive iodine (RAI) treatment and with at least 10 years
of follow-up (FU), there was not a single recurrence. Hence,
the consensus group advocated for a nomenclature revision of
this entity to ‘‘noninvasive follicular thyroid neoplasm with
papillary-like nuclear features”” (NIFTP), in an effort to re-
duce overtreatment by eliminating the term *‘carcinoma’ (3).

Prior to the introduction of the NIFTP term, large encap-
sulated noninvasive FVPTC were staged as pT3 and clinical
stage Il in patients >45 years of age using the 7th edition of the
American Joint Committee on Cancer (AJCC) staging manual
(8). According to the 2015 American Thyroid Association
(ATA) guidelines, postoperative RAI should be considered in
these lesions (9). Hence, many endocrinologists remain uneasy
about managing large NIFTP >4 cm in size conservatively
without postoperative RAI scanning and/or ablation.

In order to shed light on the prognosis of and appropri-
ate treatment options for large NIFTP, a large cohort of 79 cases
of NIFTP >4 cm in size from four tertiary hospitals was studied.

Material and Methods
Study cohort

After obtaining approval from the various Institutional
Review Boards, the pathology databases of four tertiary
hospitals (Sunnybrook Health Sciences Centre [SHSC], Tor-
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onto, Canada; Ospedale Maggiore, Bologna, Italy; Cornell
University, New York, NY; and Memorial Sloan Kettering
Cancer Center [MSKCC], New York, NY) were searched.
The search periods and criteria were: SHSC 1999-2015,
FVPTC and FA; Ospedale Maggiore 1995-2010, FA; Cor-
nell University 2000-2014, FVPTC; and MSKCC 1982-
2015, FVPTC. Each of the four pathologists (B.X., G.T., T.S.,
and R.G.) independently reviewed all the slides from each
case emanating from his/her institution to confirm the diag-
nosis of NIFTP using the criteria proposed by Nikiforov et al.
(3). In brief, NIFTP was diagnosed when all of the following
criteria were met: (i) encapsulation or clear demarcation; (ii)
exclusive/predominant follicular growth pattern lacking
psammoma bodies and with <1% true papillae and 30% solid
growth pattern; (iii) nuclear atypia in the form of nuclear
enlargement, nuclear membrane irregularity, and/or chro-
matin clearing with a nuclear score of 2-3; (iv) absence of
invasion (vascular or capsular); (v) no tumor necrosis; and
(vi) a mitotic index <3 per 10 high power fields (400X;
Fig. 1). In regard to the scoring system developed in the
original NIFTP paper (3), the nuclear features of the tumor
were scored based on three criteria: (i) size and shape (nu-
clear enlargement, overlapping, and/or elongation), (ii) nu-
clear membrane irregularities (irregular contours, grooves,
and/or pseudo-inclusions), and (iii) chromatin characteristics
(chromatin clearing, margination of chromatin to membrane,
and/or glassy nuclei). A three-point scoring scheme was de-
veloped, in which each class of nuclear features was assigned
a score of 0 or 1, yielding a range of scores from 0 to 3. A
diagnostic score of 2 or 3 was required for a diagnosis of
NIFTP. The extent of PTC nuclei in the entire lesion was not
studied, since the original NIFTP study did not require a
specific minimal percentage of the tumor to demonstrate
these nuclear features. Capsular and vascular invasion was
diagnosed according to the Armed Forces Institute of Pa-
thology (AFIP) atlas on tumors of the thyroid gland (10).
Capsular invasion was defined as complete penetration of the
lesional capsule by a tumor bud. The presence of vascular
invasion was noted only when such foci were present within
or beyond the tumor capsule. Briefly, only when the invasive

FIG. 1.

Histology pictures of a 5.6 cm noninvasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP)

treated by lobectomy without radioactive iodine therapy in a 65-year-old male patient. The patient was alive without evidence
of disease 13 years and 4 months after diagnosis. Microscopic pictures of the tumor in (A) at low power (40x) show an
encapsulated follicular noninvasive neoplasm (arrow, tumor capsule; tu, tumor; N1, normal adjacent thyroid). In (B), at high
power (600X ), NIFTP is composed of follicles lined by enlarged, clear, irregular, overlapping nuclei with grooves (arrows).
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focus protruded into the lumen of the vessel in a polypoid
manner covered by endothelial cells, or when it was attached
to the vessel wall or associated with thrombus formation, was
it considered true vascular invasion. Cases with separate foci
of carcinoma (mostly papillary microcarcinomas) were ex-
cluded from the study. A total of 79 cases fulfilling the above
criteria were included in the present study.

Clinical review

Each patient’s chart was reviewed to record the following
clinical parameters: age at diagnosis, sex, type of resection
(total thyroidectomy vs. lobectomy/hemithyroidectomy),
status of postoperative RAI ablation, duration of clinical FU,
and clinical outcome.

Statistics

All statistical analyses were performed using IBM SPSS
Statistics for Windows v22.0 (IBM Corp., Armonk, NY). The
association between different clinicopathologic characteris-
tics and RAI status was calculated using Fisher’s exact test
for categorical variables and a two-tailed Student’s #-test for
continuous variables. p-Values of <0.05 were considered to
be statistically significant.

Results

Seventy-nine patients fulfilling the inclusion criteria were
included in this study. Thirteen of these cases have been pre-
viously reported as NIFTP (3). The numbers of cases accord-
ing to the institutions were: MSKCC N=56; SHSC N=11;
Bologna University N="7; and Cornell University N=5. The
clinicopathologic characteristics are summarized in Table 1.
Large NIFTP were more frequently present in female patients,
with a male to female ratio of 1:1.8. The median age at diag-
nosis was 49 years (range 2281 years). The median size of the
NIFTP was 4.5 cm (range 4.0-8.0 cm). All tumors were con-
fined to the thyroid and were resected completely with nega-
tive surgical margins during the initial surgery. There were no
lymph node metastases at diagnosis in any of the patients, and
none of the patients (n=25) in whom nodal tissue was avail-
able for microscopic examination had positive findings.

The entire tumor capsule or the entire tumor was examined
histologically in 50 (63%) cases, while in the remaining 29 (37%),
the tumor was submitted representatively with a median of 2.1
blocks (range 0.5-4.2) per centimeter of tumor examined.

Among these 79 patients, 64 (81%) had clinical FU
available, with a median FU duration of 5.8 years (M=7.3
years; range 0.3-26.0 years). Sixty (76%) had at least two
years, and 49 (62%) had at least four years of FU. Twenty-six
(33%) patients underwent thyroid lobectomy for their
primary tumor, while the remaining patients were treated
with total/subtotal thyroidectomy. Thirty-seven (47%) did not
receive postoperative RAI ablation. No recurrence or disease-
specific death was observed in the entire cohort, including all
32 patients with two or more years of FU who did not receive
RAI therapy (median FU in this group of patients: 6.7 years;
M =8.6 years). Among patients with four or more years of
FU, all 25 individuals without RAI therapy did not recur, with
a median FU of 11.2 years (M =10.1 years).

In this cohort, it appeared that patients with a larger size of
NIFTP were treated significantly more frequently with RAI
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TABLE 1. CLINICOPATHOLOGIC CHARACTERISTICS
OF PATIENTS WITH LARGE NIFTP?

All cases (n=79)

Sex
Female 51 65%
Male 28 35%
Age, years, median (range) 49 (22-81)
Size, cm, median (range) 4.5 (4.0-8.0)
Sampling of NIFTP
Entirely or entire capsule 50 63%
Representative 29 37%
Blocks sampled per cm of tumor 2.1 (0.54.2)
if only representatively
sampled, median (range)
Sampling and status of lymph nodes
Not sampled 54 68%
Benign lymph node(s) 25 32%
Surgical procedure
Lobectomy 26 33%
Total/subtotal thyroidectomy 53 67%
Postoperative RAI ablation
Not available 15 19%
No RAI 37 47%
RAI 27 34%

FU duration, years, median,
mean (range)

Disease status at last FU
Not available 15 19%
NED 64 81%

Patients with large NIFTP and at least 2-year FU (n=60)
RAI

5.8, 7.3 (0.3-26.0)

Not available 1 2%

No RAI 32 53%

RAI 27 45%
Surgical procedure

Lobectomy 17 28%

Total/subtotal thyroidectomy 43 72%

FU duration, years, median.
mean (range)

Disease status at last FU
NED 60 100%

Patients with large NIFTP and at least 4-year FU (n=49)
RAI

5.9, 7.7 (2.0-26.0)

Not available 1 2%

No RAI 25 51%

RAI 23 47%
Surgical procedure

Lobectomy 15 31%

Total/subtotal thyroidectomy 34 69%

FU duration, years, median, 7.2, 8.8 (4.0-26.0)
mean (range)
Disease status at last FU

NED 49 100%

?All values are expressed as n and % of column total unless
otherwise specified.

NIFTP, noninvasive follicular thyroid neoplasm with papillary-
like nuclear features; RAI, radioactive iodine; FU, follow-up; NED,
no evidence of disease.

(p=0.001; Table 2). The median size of the NIFTP in the
group subjected to RAI was 5.0 cm compared with 4.2 cm in
those patients who did not receive RAIL Other parameters, for
example age and sex, did not have a significant impact on
RAI administration in this cohort. As total thyroidectomy
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TABLE 2. RAI STATUS IN PATIENTS WITH LARGE NIFTP AND AT LEAST TWO- OR FOUR-YEAR FU?
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No RAI RAI p-Value
Patients with at least two-year FU (n=59)
n 32 27
Sex
Female 23 72% 17 63% 0.579
Male 9 28% 10 37%
Surgical procedure
Lobectomy 17 53% 0 0% <0.001
Total/subtotal thyroidectomy 15 47% 27 100%
Sampling of NIFTP
Entirely/entire capsule 20 63% 14 52% 0.440
Representative 12 38% 13 48%
Sampling and status of lymph nodes
Not sampled 24 75% 18 67% 0.569
Benign lymph node(s) 8 25% 9 33%
Age, years, median (range) 50 (27-76) 49 (24-64) 0.517
Size, cm, median (range) 4.2 (4.0-5.8) 5.0 (4.0-17.5) 0.001
FU duration, years, median, mean (range) 7.5, 7.5 (2.4-20.5) 5.8, 6.8 (2.0-26.0) 0.181
Blocks sampled per cm of tumor if only 2.2 (0.8-4.1) 2.0 (0.5-4.2) 0.614
representatively sampled, median (range)
Patients with at least four-year FU (n=48)
n 25 100% 23 100%
Surgical procedure
Lobectomy 15 60% 0 0% <0.001
Total/subtotal thyroidectomy 10 40% 23 100%
Size, cm, median (range) 4.2 (4.0-5.6) 5.0 (4.0-17.5) 0.001

?All values are expressed as n and % of column total unless otherwise specified.
b :  har? : : : , . .
p-Values are calculated using Fisher’s exact test for categorical variables and a two-tailed Student’s #-test for continuous variables.

was a prerequisite for postoperative RAI, it was not surpris-
ing to detect a significant correlation between the type of
surgical procedure and RAI ablation (p <0.001).

Discussion

Encapsulated/well-demarcated noninvasive FVPTC has
an estimated annual occurrence of 45,000 worldwide and was
considered a cancer for the past three decades (11). It is not
until recently that compelling molecular evidence and clini-
cal outcome data have demonstrated that noninvasive en-
capsulated FVPTC follows a highly indolent clinical course
with negligible risk of recurrence, and it carries a molecu-
lar signature resembling FA/follicular carcinoma with RAS
mutations as the most frequently encountered alteration (3,5—
7,12). In 2016, the ““group for the re-examination of the en-
capsulated follicular variant of papillary thyroid cancer”
studied 106 patients with noninvasive encapsulated FVPTC
with at least 10 years of FU and provided an in-depth analysis
of the morphological, molecular, and clinical findings of
these lesions (3). Based on the negligible recurrence risk of
this lesion, the group proposed a nomenclature change to
NIFTP, eliminating the word ‘‘carcinoma’ (3). This modi-
fication in the diagnostic terminology aimed at reducing
overtreatment and eliminating the social stigma associated
with a cancer diagnosis. Nevertheless, many clinicians re-
main uncomfortable treating a patient with large NIFTP
>4 cm in size conservatively, as these lesions used to be
staged as T3 and stage III (if >45 years old) using the AJCC
staging manual 7th edition (8). This discomfort is confirmed
by data from the present study in which patients with larger
tumors were treated significantly more frequently with RAIL

To date, no studies have focused on the prognosis of large
(=4 cm) NIFTP, previously termed noninvasive encapsulated
follicular variant of PTC.

None of the patients in the present cohort harboring large
NIFTP had lymph node metastasis or disease recurrence,
including those patients treated with surgery alone without
postoperative RAI The data provide additional confirmatory
evidence to previous reports demonstrating the highly indo-
lent nature of NIFTP in general. Although not centered on
large NIFTP, a few of these previous publications included
some large NIFTP (up to 9 cm) that did not recur, which is in
line with the findings of the current series (3,13,14).

In the English language literature, only 2/388 (0.5%) well-
documented, well-circumscribed/encapsulated noninvasive
FVPTC (now renamed as NIFTP) recurred (13,15-21). Of
note, the tumor was present at the margin in one of the re-
lapsing cases, and the noninvasive nature of the tumor is
questionable in the second case (3). Even if these two re-
lapsing tumors were included, the recurrence rate of these
tumors still remains extremely low (<0.5%) based on the total
number of patients published and the current series. In order
to have a pure population of NIFTP, four endocrine pathol-
ogists with special interests in thyroid neoplasia reviewed
these tumors, applying the stringent criteria advocated for
the diagnosis of this entity (3). A meticulous histopatho-
logic examination is of paramount importance, since a de-
viation from these criteria may affect outcomes. For example,
the presence of a minor but significant amount of papil-
lae formation (>1%) may increase the risk of lymph node
metastasis. It was previously reported that encapsulated
carcinomas harboring >1% papillae (encapsulated classical
PTC) can give rise to lymph node metastasis, despite a total
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lack of invasion in 27% of cases (22). Evidently, the most
crucial parameter for the diagnosis of NIFTP is the evaluation
of capsular and vascular invasion. The definition of invasion
can vary between pathologists and constitute a source of
inter-observer variability. Therefore, the most widely utilized
and validated definitions for capsular/vascular invasion were
used. The latter are clearly described in the most recent au-
thoritative AFIP atlas on tumors of the thyroid gland (10).
Another requirement for an accurate assessment of invasion
is a well-sampled tumor capsule. In the current series, the
entire capsule was microscopically examined in 50 (63%) of
the tumors, while in the remaining 29 (37%) cases, it was
submitted representatively, with a median of 2.1 blocks per
centimeter of tumor examined. This is clearly above the re-
quired one block of tumor capsule per centimeter of tumor
recommended by the AFIP atlas on tumors of the thyroid
gland (10). It is therefore thought that the present cases
met all the required criteria for NIFTP, including adequate
sampling. Indeed, in the original NIFTP paper, the authors
stated that adequacy of tumor capsule microscopic exami-
nation is imperative for the diagnosis of NIFTP (3). They
further commented that ‘‘adequacy of tumor capsule sam-
pling has not been discussed in the literature to date with
respect to FVPTC.”” They and the current authors believe that
sampling of the entire tumor capsule is preferable. Nikiforov
et al. concluded by saying that “NIFTP should undergo ex-
tensive review of the tumor capsule interface to exclude in-
vasion” (3) but stay short of requiring examination of the
entire tumor capsule in order to diagnose NIFTP. To under-
stand the biologic behavior of uninodular large NIFTP in-
dependently from the presence of separate carcinomas in the
thyroid, all cases harboring additional foci of carcinoma were
excluded. In view of that design, how often NIFTP is part of a
multicentric tumor process could not be assessed. In regard to
FU, there was a reliance on structural rather than biochemical
recurrence to assess a patient’s disease status. This was in part
due to the fact that some archived cases were not evaluated
recently and did not have adequate serum thyroglobulin data.
Although a long FU time was not available in all cases, this
study comprised 25 patients treated by surgery without RAI
therapy who did not recur, with a median FU of 11.2 years.
These data strongly suggest that large NIFTP have an ex-
tremely low relapse rate. Indeed, most differentiated thyroid
carcinomas recur during the first decade (23), although late
recurrences and distant spread have been documented (24).
The lack of recurrence in these patients without adjuvant RAI
therapy suggests that they could be spared completion thy-
roidectomy and RAI, despite the large size of their tumors.
These patients could then avoid the potential complications
of total thyroidectomy, eventual side effects of RAI therapy,
and the financial costs associated with these therapeutic
modalities (25,26). The indolent behavior of these large
NIFTP further reinforces the fact that invasion rather than
nuclear features or tumor size drives outcomes in encapsu-
lated follicular-patterned tumors (18). The lack of nodal
metastasis at presentation in all cases, including those with
microscopically examined lymph nodes, is also consistent
with the fact that these are mainly RAS- as well as PAXS-
PPARG-driven neoplasms and hence have a behavior very
similar to FAs (12). Indeed, encapsulated RAS-driven fol-
licular cell-derived thyroid tumors (e.g., follicular carcino-
mas, NIFTP, encapsulated FVPTC with invasion) do not

XU ET AL.

usually spread to lymph nodes in sharp contrast to BRAF-
mutated classical PTC (10,22).

In conclusion, this study suggests that large NIFTP have
an extremely low risk of recurrence, even when treated con-
servatively without RAI therapy. Conservative surgical treat-
ment alone appears to be adequate for large NIFTP. Future
long-term follow-up studies on large NIFTP will help confirm
these findings and further reassure patients and their clinicians.
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